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abstract	 The	palace	of	Kubad-Âbâd	was	 built	 on	 the	 instructions	 of	 the	Seljuq	Sultan	Alâeddin	Keykubad	 I.	
Excavations	have	recovered	large	quantities	of	decorated	glazed	wall	tile,	typically	in	the	familiar	“star	and	cross”	






















reign	of	Sultan	Alâeddin	Keykubad	 I	 (1220–37)	 saw	 the	







supervision	 of	 the	 hunting	 vizier	 and	 architect	 Sadeddin	
Köpek,	in	accordance	with	the	orders	of	Keykubad	I.	No	
inscription	stating	the	construction	date	of	Kubad-Âbâd	has	


































number	of	 tile	bodies	by	Smith	 (2006).	The	 results	have	
exceeded	expectations,	and	the	information	that	they	pro-




including	 the	Great	Palace,	 the	bathhouse,	 and	 a	build-














ined	 using	 polarized	 light	microscopy	 (PLM).	 Polished	
cross-sections	were	examined	in	a	CamScan	Maxim	2040	
scanning	 electron	 microscope	 (SEM)	 by	 backscattered	













of	Dr.	 J.	N.	Walsh.	 Silica	 contents	were	 determined	 by	
difference.
Technology






Qāsim	 in	 about	1301,	 stonepaste	bodies	were	produced	
from	a	mixture	of	about	80%	crushed	quartz	with	around	
10%	 each	 of	 clay	 and	 crushed	 glass	 (Allan	 1973).	The	
production	of	a	ceramic	body	low	in	clay	produced	a	pale	
ground	that	was	favorable	for	polychrome	decoration.	
Figure 1. Tile samples from Kubad-Âbâd: blue glaze over underglaze 
chromite black.
Figure 2. Tile samples from Kubad-Âbâd: geometric decoration under 
a clear glaze.
Figure 3. SEM backscattered image of tile showing quartz-rich 














amounts	 of	 feldspar	 and	 small	 grains	 of	 red-brown	 iron	
oxide	 in	 the	matrix.	Although	present	at	a	 low	 level	 (ca.	




Figure 4. SEM backscattered image of tile body with relatively 
high glass content. The mottled area in the center of the field is a 
relict particle of glass, partially devitrified. Quartz grains (gray) are 
interconnected by threads and filaments of glass.
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tural	 evidence	 suggests	 either	 (1)	 there	 was	 substantial	
variation	in	the	firing	temperatures	of	the	tiles,	or	(2)	the	
relative	 amounts	 of	 clay	 and	 glass	 included	 in	 the	 body	
recipe	varied	significantly.
Chemistry of the Bodies


















































































Sodium	 oxide	 concentrations	 in	 the	 ceramic	 bodies	
reflect	the	addition	of	glass,	as	specified	by	Abū’l-Qāsim.	
Soda	 contents	 in	 the	 tiles	 are	 0.6–1.8	 wt.%,	 averaging	 
1.2	 wt.%,	 whereas	 those	 in	 two	 vessels	 analyzed	 were	
higher	 at	 2.4	 wt.%.	 Soda	 contents	 of	 Syrian,	 Egyptian,	
and	Iranian	stonepaste	vessels	are	typically	2%	or	greater	






























Glazes	 are	 typically	 transparent	 and	 of	 the	 soda-lime- 
silica	type.	Colorant	elements	include	copper,	to	produce	




































Figure 5. Iron and aluminum oxide contents of stonepaste tile and 
vessel bodies from Kubad-Âbâd, compared with those from Egypt, 
Syria, and Iran, analyzed by Mason (2004). Note the relatively high 
alumina and low iron oxide of the Kubad-Âbâd samples.
Figure 6. SEM cross-section of luster-decorated tile, showing tin oxide 








































Figure 7. Titanium and iron oxide contents of bodies of tiles from 
Kubad-Âbâd. Each visual type has a distinctive composition or shares 
a field with the corresponding cross or star. Star-shaped tiles are 
signified by open symbols, and cross-shaped tiles by filled symbols.



















Thus	 the	 star-cross	 tile	 group	with	 the	 simplest	 painting	










These	 observations	 indicate	 that	 the	 compositional	
groupings	also	reflect	differences	in	painting	style,	deco-
rative	 technique,	 and	 body	 recipe.	While	 the	 possibility	
that	these	differences	might	all	have	been	produced	under	
the	supervision	of	a	single	master	craftsman	cannot	be	dis-













standard	 recipe	 and	 the	 large	 amounts	 of	 inert	 quartz	 in	
the	body.	Recent	advances	in	the	understanding	of	stonepa-










The	 use	 of	 inductively	 coupled	 plasma	 spectrometry,	
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